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COVER STORY

Science Fiction Nears Reality:
Pocket Phone for Global Calls

By KEITH BRADSHER

The small and poriable telephone
thai can b used anywhere on earth has
been a siaple of science fiction and a
Holy Grall of ielephone engineers lor
several decades. Today Motorola Inc.
will become the lirst company in the
world 10 announce plans to build and
operate such a phone sysiem.

Company olficials say Motosola in-
tends to charge less than $1,300 for a
25-ounce handset that would i in en

—

overcoal pockel and coutd allow the
user 10 make and receive calls from
the North Pole to Antarctica. Current
poitiable phones can be used only
where radio antennas on towers s of -
fice buildings are close enough (0 relay
the signal. They are of no use 1n many
rural areas of the United States or out-
side major cities in the rest ol the
world.

Motorola’s system, which it hopes to
be operating in six years, calls for the
company (o supplement conventional
radio antennas with a consteliation of
77 satellites that would relay the calls,
which would cost an estimated §) to $3
a mimie, sald Durreft W. Hillis, gen-
eral manager of the comnpany’s satel-
lite communications division.

Potential users of the handseis are
expected 10 Include vacationers, busi-
ness people and engineers tiaveling n
places whege phone service Is nut
available ov where an international call
can take howms to complete. Other
users wauld Include passengers aboard
ships amd planes, and disasier 1ched
ciews worlng i places wheoe all
other commumications had been dis

rupted. On planes, the Motorola sysiem
would compete with & system offered
by the GTE Coiporation, but wouid
have the advantage of being able 1o re-
celve calls.

. Al ol the technologies for the system
have already been developed and need
only (o be adapied for use aboard satel
Mtes, Mr. Hillts said. But the plan laces
significant {inancial and regulatory ob-
stacles. Motorola estimates that put-
ting the sysiem in service will cost $2.
billlon over six years and Is seeking
pariners to help in the project. But
space experts caution that the econon-
ics ol a project like Motorola’s are
harder to furecast than the technical
issues.

Other companies have found that the
initial Investinent and the operating
costs of satelllie sysiems tend 10 ex-
ceed expeciations, sald Kenneth A
Homon, the lormer vice presidemt of
planning los Sateliite Business Sys

Ehe New Pork Times

June 26,

tems, & fmled eflot by the Intema
tional Business Machines Caipora
tion 1o offes satellite based welephone
communications between lixed stes

And while Mutarola has an advan
tage In developing a satcliline system
for portable telephones because I is
the world's laigest and most echno-
logically advanced pioducer of such
telephones and equipment, it conld
face competition. The Amencan lele
phone and lTelegraph Company de
clined 10 discuss whether §t had any
plans to offcy such service, but 1s said
1o have had some discussiony along
these lines with other compannes.

But Moterola said It hias hiled pan
ent applications in 55 countiies o pre
vent other compiunes from develop-
Ing slmiliar  systemms  And ot has
agieed 1o work with thice organiza
tions that cantrol aver much of e
eatth’'s suface the boadeast he
quencies needed tor the system

Mot ola has deteannaed tha il
least 77 low satitig satelites will be
needed 1o nsw e that one s within a
hine of sight anvwhere on the plaset



AN
Lmre . Prog A. Conrad/ The New Yors Times
Durrell W. Hillis hoids a prototype of the 25-ounce handset that Moto-
Y*Mndfum”plm«mmbk phone system. Be-
hind him is a one-cighth scale model of the 77 satellites Motorola intends
to orbit to relay calls on the system.

and that a second comes aJver *hae
horizon before the first disappears
The company plans in 1994 10 negin
launching inexpensive 700-pound
satellites, up to |1 per rocket, that are
built to last five vears: 1t will own the
satelljtes but wiil license the rignt o
build handsets that use them.

Mlotorola has named the project
[ridium, after the eiement iridium.
which has 77 electrons orbiting the
atomic nucleus.

Although calls could be made from
one handset to another, Motoroia ex-
pects that most users would piace
calls to conventional wire-iine tele.
phones or cellular phones served by
ground radio towers,

Motorola says it will need at least
700,000 users to break even After
having consulted many international
orgamzations about the proposed
venture, company officials forecast
that the system could attract as
many as five million subscribers
woridwide paving at least $100 a
month by the vear 2000.

Partners Sought

Whtle Motorola plans to build much
of the system itself. including almost
all of the eiectronucs, it 1s looking {or
partners to help finance Iridium and
to operate it. The company 13 negoti-
ating with British Telecom in London
and companies in Japan, Australia,
and Hong Kong, Mr. Hillis said.

Besides the commercial chal-
lenges, Iridium will need the permis-
sion of many governments to receive
calls from their soil.

“Whether it'll be delivered on ime,
I"'m not sure,”” said Michael J. Zuhan,
the president of Telesat Mobile Inc.. a
Canadian satellite company that has
agreed to work with Motorola on the
system. The technical 1ssues repre-
sent '‘a challenge, but we re up to it.”
he said.

Mr. Zuliani said that A.T.&T. had
also approached Telesat Mobile to
discuss a possible alliance to estab-
lish satellite-based mobile communi-
cations, but that the discussions had
not been detatied and did not resuit in
any agreement. Telesat Mobtie con-

trois the most readily usable micro-

wave {requencies for such a system
in Canada.

An Electronics Wizard

The technical problems involved in
Iridium’s construction may be the
smallest of the obstacles facing Mato-
rola, anaiysts said. Motorola is the
nation's third-largest electronics
company and the worid's largest pro-
ducer of ceilular telephone equip-
ment. and is known for its technologi-
cal wizardry in deveioping mobile
communications products.

The company envisions Iridium as
& woridwide cellular telephone sys-
tem that supplements conventional
radio antennas. Cellular telephones
acquired that name because the serv-
ice areas are divided into celis a few
miles across. each with a low-power
radio transmitter. A mororist moving



Placing a Call by Satellite

Llotorala proposes to launch 77 satellites that would cucle the glabe i low artints and allaw
prople to make arrecerve telephone calls anywhere on Farth Maotorola says partia! service will
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trom one area to the next is automati-
cally transterred {rom one transmit-
ter to the next, usually without inter-
ruption because computers tell the
transmitter when to pass along s call
t0 the next transmitter.

Each Iridium sateilite will cover 37

manager

communications division. Each cell
will be 400 miles across and have a
capacity of 338 simuitanecus conver-
sations if Motorola uses only those
microwave {requencies already set
aside for sea-to-shore and air-o-
ground sateliite communications;
that number could be increased sub-
swanually if other frequencies are ob-
tained. Because of the limited capaci-
ty. the handsets will aiso be compat-
ible with terrestrial cellular service
and are intended to send signais to
u::lmu only in remote areas, he
said.

The handsets will be 715 inches long

signal carrying a phone
Py number and serial number to
o ,ﬁ a satellite overnead.
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If the call is aftowed,

the first satellite wauld
send a signaf to a safellite
over the country of the
desired parly
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&; signal 1o the handset of the desired § -~
' 2. a5 POty of (O an earth station, which |-~ [k
g would send the call through & local |,.¥

telophone network.

and thicker than conventional hand-
sets, with a 314 inch antenna. Sending
& signal to a low-ordbit satellite re-
quires a tiny fraction of the power to
send a signal to current communica-
tions sateilites, which orbit 50 times
sbove the earth's surface.
otorola’'s strategic electronics
division, which Mr. Hillis used to run,
has produced communications equip-
ment for virtually all NASA space
:'mnms. The company's equipment
iped relay the first words from the
Moon to the earth in 1968,

Motorola has not assembled
working handset because none of the
necessary sateilites have been
launched, but the company says it has
00 doubt that it can mass produce the
handsets, Mr. Bertiger said. It is com-
mon practice for Motorola and other
communications companies not to
miniaturize components {or working
handsets until the equipment to use
them has been buiit..

Motornia has heid discussions with

The New Yert Times. [lustratmn oy Arneid Bomeey

three companies that build sateilites
and with satellite launching compa-
nies like the Orbital Sciences Corpo-
ration in Fairfax, Va. he added. and
has confidence in its cost estimates.
ing on the rockeis chosen, the
satellites will be launched individu-
allyoringroupsof 11.
egulatory decisions will be cru.
cial in determining the number of
subscribers that Iridium can reach. It
will require certain frequencies and
will need permission from & number
of governments to receive — al-
though not to send - calils from their
soil, Mr. Hillis said.

Motorola has signed joint study
agreements with three major institu-
tions that control the necessary fre-
quencies over much of the earth's
surface: the International Maritime
Satellite Organization, better known
as Inmarsat; the American Mobile
Sateilite Corporation in Washington,
which controls these {requencies over
the United States, and Telesat Mobile
in Ottawa.
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TECHNOLOQY

Motorola
Sets Satellite
Phone Link

By Rosert L. Rost
And JOHN J. KELLER
Staff Reporters of Tuy WaLL STREET JOURNAL

Motorola [nc. ts gambling that the
world needs a new ceiluiar phone system
that uses dozens of low-orbit satellites to
connect peopie It remote spots to the rest
of the planet.

The system, (0 be announced with fan-
fare today at the Hayden Planetanium in
New York. wouid cost $2.1 billion to fully
put In space as early as 1996. “We think
this ts the way of the future.”” said John F.
Mitehell. Motorola's vice chairmaa.

But the T -satellite system-~which the
company has dubbed “'Indium* ~taces big
obstaclies. Among ~ other things, the
Schaumburg. L11.. electronics and semicon-
ductor company needs partners. money.
reguiatory approval and customers 10
make it work.

The way Motoroia sees it. a call trom a
portable celiuiar phone in the middle of no-
where-Dbeyond the range of current celiu-
lar systems-—would be routed through the

‘constellanon” of smail sateilites. That
would qive the business person (n the boon-
docks and the skipper at sea instant, clear
contact with anyone else—and vice versa.

The Indium system wouid use digital
switching and transmission (o handie both
voices and data. But 1t wouldn't replace
the current land-based celluiar system.
That means Motoroia could contimue to sell
exising equipment even as it pushes ex-
pensive new equipment DOCEEBALY t0 make
cails on the new system.

A big nisk 18 that consumers will get
confused. Craig O. McCaw, chairman of
McCaw Cellular Communications [ac., the
nauon's largest cellular phone service
company. noted that ceilular s growing
and chanqing taster than anyone dreamed
just a few years ago. "All of us have a lot
of work to do to see how all these {different
networks | are gowng to fit together.”

Still. Mr. McCaw said his company is
excited”’ at the potential of the new sys-
temn (o provide universal phone coverage.

C: L[935!866

Others think Motorola's new system 1s
closer to pie-in-the-sky than satellites-in-
the-sky. “This may have some applications
for lairline | flight communications services
and in countries where there is luymted
service. but there's no way [ can see this
technology will be viabie anywhere 1n the
C.S.." said Herschel Shosteck. president of
Herschei Shosteck Associates Ltd.. a Silver
Spring. Md.. firm that specializes in cellu-
lar market anajysis.

He noted that by 1992 -before Indium is
expected to transmit its first cail-more
than 90 of the people In the U.S. and Can-
ada will have access to reguiar celluiar
service. This will be augmented by the
tirst high-capscity digital systems. And
most of Western Europe will have similar
coverage.

Motorola expects the mobile and porta-
ble terminals that it would make for the
system to cost “as low as' £3.000. Though
Motorola expects the price to fall over
tme. Mr. Shosteck notes that today's celiu-
lar phones are far chesper at $400 to $500.

Motoroia also must get other companies

might put up as much as 20% oi that total,
but John Pemberton. a mobile communica-

frequency.

And since current cellular systems op-
erate at a different (requency, existing
phones ‘‘would have to be programmed
operate with the new (requency.” sad
Gregory J. Vogt. ctuef of the FCC's
Services Bureau. “That couid be a very ex-

said. Motoroia brushed aside such concern.
saying it wouid design its system to be
compatible with all celluiar phones.
Still, Motorola's plan isn't being taken
lightly. "“They're 3 well-established com-
pany’ both in working with regulators and
comung up with money. said Mr. Pember-
ton of the Garmer Group. He says there's

P

an 85% chance that the system wil fly.

. [n contrast to larger communications
satellites now in Jugh orbit. the Motoroia
pian cails' for small. low-orbit satellites
that wouid aliow easy radio links with por-
tabie cellular phones and ciear sound with
no delays or "echoes.”’ It envisions 600.000
to 800,000 users in the first five years. and
millions more after that.

The company says it's investing $40 mil-
flon to $80 million to heip prove the con-
cept. But it sees itseif mainly as a suppiier
to0 the system. Motorola's ambitious sched-
ule calls for the launch of two demonstra-
tion satellites tn 1992,

Motorols said the U.S. Deita and Atlas
rockets and the European Anane couid
launch muitipie satellites. and the Pegasus
air-launched vehicle could send up individ-
ual satellites.

The company said three organizations
have agreed to study the potential of the
satellite network: American Moblle Satel
lite Corp.. which is licensed to provide mo-
bile communications by satellite for the
U.S. 1and in which McCaw Cellular is a
parmer:; and Telesat Mobile [nc.. which
has similar authorization for Canada: and
the International Marttime Sateilite Organ-
1zation, & consortium that provides satel-
lite communications for ships and aircraft.
The mariime group's director general,
Olof Lundberg, said it will study the sys-
tem as & Dossibie successor to \ts existing
satellite network.

Motorola also said it has briefed the
FOC on its pians and talked mith potential
parmers. “‘The technical effort is going on
full bore.” said Mr. Mitchell. By the end
of this year, or early next year, we'll have
2 much clearer picture of who the players
be."”
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Colluiar goes orbital

Motorols plens a 52 billion giobal
teiephone network using 77 small
satailites. The system is dubbed
“Iridium” and due for full operations
by 1908
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Motorola Eyes Cellular System
Based on Network of Satellites

CELLULAR. From C1

populated areas or in areas of the
verid such as underdeveloped coun-
tmes that do not have good mobiie
telephone service today,” said John
Mitchell, vice chairman of the
~aumburg, [ll.-based electronics gi-
it Governments might use the sys-
@m to keep m touch with remote vil-
lages, he suggested, or companies to
emmuncate with oll rigs.
., Three major satellite companies
Imve signed agreements with Motoro-
Is for jomt study of the concept: [n-
marsat, the London-based interna-
tional consortium that provides
satellite links to ships at sea; Ameri-
dan Mobile Satellite Consortium of
Washington; and Telesat Mobile of
Canada.

Industry analysts said major hur-
dbmvolmgtedmobu. regulation
and money stand in the way of its sat-
ellite cellular system——gn idea that

has been proposed by a number of
other Scott Chase, editor
of trade publication Via Satellite,
whether the made

economic sense. Richard DalBello,
head of the Commerce Department’s
office of space commerce, stressed
that many competitors would fight for
the scarce radio frequency :hc system
would need.

“It's a very bold scheme, [but very
demanding,” said Olof
managing director of Inmarsat.

In view of Motorola’s vast financial

1992 to “prove” the concept. with the
fuil system aloft by the end of 1996.

Since the mid-1960s, large satel-
lites 1n orbits so high that they seem
to float above 2 ungie spot on the
earth have been used widely to chan-
nel communications to and from large
dishes at fixed locations on the Earth.

Adapung them to “mobile” callers
in cars, airplanes or on foot, however,
has proved difficult, in part because
the ground units must be large and
electrically powerful enough to send
of:tdmhwatanmchsatemaso

up.

Inmarsat has about 1.000 portable
phones in use but they are buiky, sut-
case-sized things with antennae that
must be set up. Two U.S. companies
have begun using satellites to let dis-
patchers keep in touch with long-
distance trucks, trains and boats—
but only by keyboard.
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Motorola phone net
to dial 77 satellites

3y Marianne Taylor ralm of providing ceilular phone

M%.éﬂ'&f ‘:,.m2:m Durrell Hillis, Motorola vice

{eights home sateilite-based cetlular tele-

phone system. The has
o 52 willian o g dubbed the venture “lridium”
.estment. the launch of a ﬂoulh ( it after the chemical ele-

f 77 low-orbitng satellites. past and present high
vast array of complex techmal chermmry students will re-
considerations. ' membez, has 77 electrons).

5'3

Monday, it would place the sanizations have signed agree-
Schaumburg-based manufacturer Menm with Motorola to study the

»f sophisticated communications ¥enRe, aithough nooe has com-
»quipment firmly in the lucrstive See




Motoroia

Continoed from page 1
mitted funds.

These organizauons have passed
tough licensing tests that permit
them to transmt voice and data
signals by satellite in certain areas,
inciuding the U.S., so that
Motorola won't have to seek sepa-
rate licenses in those areas.

Hillis said Motorola hopes to
have firm agreements with its
partners in the venture, as well as
funding commutments. by the end
of the year. If Motorola signs with
four other partners, its inital in-
vestment would be $400 muilion,
Hillis said.

Motorola plans to launch a net-
work of 77 sateilites that wouid
orbit the earth at a relatively low
altitude—about 414 miles—to
provide mobile-phone service to
parts of the U.S. and the world
where current land-based mobile
systems cannot, or have not yet
been able to. reach. The firm plans
to launch two demonstration satei-
lites by 1992, all 77 by 1994, and
have full service as early as 1996.

The satellite system not only
would provide access to such
h:‘rlc‘iéto-re;ch areas, but also
wi provide coverage
mtdhugrh i portable

ng a using a
phone to communicate anywhere
eise, Hillis said.

In some areas of the worild
where traditional phone service is
sorely limited by outdated or
scarce- equipment, Motorola hopes
its new network will provide more
basic telephone service.

“In some Eastern Bloc coun-
tries, for instance, there is a tre-
mendous need for communics-
tions systems,” Hillis said. With a
satellite-based system, “the in-
frastructure would be i
sp::q." so that a government need
only issue appropriate f
an auuliary phooe network,
would then open the way
new market for telephones
satellite service. -

Motorola i s to i

p interest in
system, as
telephones
haif the

lis said.

The first batch of satellites w
be built by a yet-to-be-named sub-
contractor, Hillis said, but
Motorola hopes to build haif the
satellites thereafter at its plant
near Phoenix.

The company aiready has an-
nounced an expansion of its mo-
bile-phone man ng capaci-
ty, with plans to build a new
mﬁty in north suburban Liberty-

Motorola expects the cellular tel-
ephone market to grow 1o 100
million customers woridwide
the end of the decade, Hillis sai
The company hopes to snare a

85
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and eventuail
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By Marianne Taylor

~ Signaling that an end is near
in a butter patent-infringement
dispute, Motorola Inc. and Hi-
tachi Ltd. said Monday they
have agreed on “a framework”
for settling the fight, which has
twice threatened to deiay ship-
ments of a key computer part
to U.S. manufacturers,
Spokesmen for the compa-
nies said they will jointly ask
for a longer stay of a court
order that bars them from seil-
ing the disputed computer
chips, including Motorola’s
owerful 68030 chip that
orms the brains for computers
made by Apple Computer Inc.,
Hewlett Packard Corp. and
Sun Mi Inc. _
Last week, a federal judge in
Texas temporarily barred
Motorola and Hitachi from
selling the chips, aithough
Motorola quickly appealed to a
court and won a stay.
fore that stay expires at
the end of this week, represen-
tatives of both companies plan

Motorola nears accord
‘with Hitachi on chips |

—_—— - —

i
)

to ask for a longer stay to give
them time to complete details
of a pact on which they have
reached basic agreement. a Hi-
tach: spokesman said.

The spokesman said that will
take two to three months. after
which the companies expect to0
seek to drop the litigation.
which has lasted for 18
months.

Motorola initiated the legal
battle when 1t accused Hitachi
of using some of its designs n
microprocessors Hitach: pro-
duced. Hitachi then ciaimed
Motorola infringed on one of
its patents in developing its
popular 68030 chip.

A Texas judge twice ordered
the companies to stop selling
their chips in the U.S. and to
try 10 work out an agreement
on the dispute. The orders,
short-lived because stays were
issued both times, hurt
Motorola more than Hitachi
because the Japanese com-
pany’s chip hasn’t been widely
soid in the United States.

i
4
e
g
:
&
8

determined

call on existing mobile-phone sys-
tems, which use land-based

transmitters.

The three companies agreeing :
cooperate in the early stages of th.
venture are American Mobile
ls)aglti.t:edCorp.. a h\;’:sl:'l;mon.

.C.- space tec com-
pany that hoids a Federal Com-
munications Commission license
to provide mobile satellite service
10 users in the U.S.: Telesat Mo-
bile Inc. of Canada, which has
similar ments north of the
border; and I[nternauonal Man-
time Satellite Organization of
London, an international conasor-
tium that has rights to transmit
signals to ships at sea, as well as
on land in several countrnies.
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Motorola satellite net
to fill in cellular gaps

By Lisa Hoiton

Motorola Inc. will detail today a
32 billion global satellite teie-
phone network that would allow
someone to make a celiular phone
call where no ceilular service has
gone before.

The Schaumburg company’s
new system. which has been trum-
peted in the trade press the last
few weeks, will be called Iridium
and start operation by 1994.

i It will consist of 77 smail satel-
lites that will do the same job as
established cellular systems,
which use ground- antennas

Motorola

Continued from Page 45

compiement it and fill in the
blanks whare there's no ground
antennas at all”

So the system is more likely to
be used in & sparsely populated
rural area or in international loca-
tions where cellular telecommuni-
cations don't exist. Motorola
maintains that it would work best
in Third World or Eastern Euro-
peen nations that want to upgrade
communicstions systems without
a 't'round-b-od transmitter net-
WO

Motorola’s expenditure will in-
clude launching the 77-satellite

to pick up phone signals from
cellular callers and transmit them
into the stationary telephone sys-
tem.

Conventional cellular phone
calls are transferred from tower to
tower as the user moves from ceil
to cell.

[ridium will work only where
there isn't a local cellular phone
system with those ground anten-
nas. such as Ameritech Mobile
Communications or Cellular One.
*It won't replace or compete with
existing phone service,” said a
Motorola executive who asked not
to be named Monday. “It will

Turn to Page {7

“constellation,” which will fly in
low orbit. The system will handle
voice and data.

The low altitude of Iridium’s
sateilites, Motoroia maintains, will
allow easy radio links with porta-
ble cellular radioteiephones on
Earth, using small antennas rather
than sateilite dishes to pick up the
signals from above.

Motorola also has memoran-
dums of understanding with the
London-based International Mari-
time Satellite Organization,
American Mobile Sateilite Corp.
of Washington and Telesat Mobile
Inc. of Canada to explore the po-
tential of the network.

Motorola expects Iridium to
break even with 700,000 custom-
ers.

Chicago Sun-Times
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Motorola unvells plan for satellite network
By ISABELLE CLARY

UP! Business Writer

NEW YORK (UPI) _ Motorcla Inc. armnounced plans Tuesday tc launch a
network of 77 satellites that will allow cellular telepnone users tc
make 1nternatioral calls from anywhere on Earth,

The network, called Iridium, will consist of 77 small satell:ites
orbiting at low altitude that will relay communications made by pcrtable
radiotelephones from anywhere _ even remote land locaticrns cr abcard
ships or airplares _ to any paint around the globe.

"I hope you'll remember today as being a milestone in
communications, " said John Mitchell, Motorola's vice chairman. "This
is the day that real space communications started for the worid.”

Motorola chose the Hayden Flanetarium in Manhattan to present what
the Schaumburg, [1l., company described as its "constellaticn of
satellites” that will support full around-the-globe voice and data
digital transmissions by 19336.

Motorola said two test satellites could be launched as early as
1992, while the 77 satellites, which are expected to have a lifespan of
five years, will be launched between 1994 and 1996.

Portable phones today can be used only within range of the radio
antennae that relay analog signals, thus leaving out many rural
locations in the United States and virtually entire regions cutside
major cities in many foreign countries.

Because they will be positioned at a low corbit of 413 nautical
miles, the satellites _ about a meter in diameter and weighing 700
pounds _ will offer a blanket coverage of the Earth. Call sigrals will
be relayed through a series of digital switching points or computerized
gateways to any existing telephone network.

The computerized network will be able to immediately identify a
user regardless of the location of the user, who can simply dial the
number allocated to his or her portable unit.

Today's analog-based portabdle cellular telephones will be replaced
by new digital units equipped with their own antenna. Motorcla plans to
sell the 25-ocunce handsets at around $3,500, and a one-minute
long-distance call could cost as much as $3.

Because of the costs involved, satellite-assisted digital cellular
phones are -axpected to essentially be employed by business users,
mainly those who work in industries having to communicate from remote
locations, such as oil, mining or timber, or in areas that have no
access to alternate, cheaper means of communications.

The system will be particularly useful in disaster situations where
all communications are cut off, such as in earthquake-stricken regions
or at airplane crash sites.

Industry experts said Motorola is likely to spend arcund $2 billion
on the project and has been looking for partners to finance the venture.

The experts said Motorola, which competes against Ericsson of
Sweden as the world's leader in cellular communications, could generate
as much as $1.3 billion in additional revenues in the first year I[ridium
becomes fully operational.

While the techrnology will allow it to turn the Earth into what
Motorcla described as "a global village,” the company still has to
negotiate globally business agreements with telecommunications
authorities to make the project feasible.



Motorola said 1t has already signed preliminary agreements with tne
London-based International Maritime Satellite Orgarization, which
provides communications for ships at sea, with American Mcobile Satellite
Corp. in Washington, D.C., and with Telesat Mcbile Inc. of Canada.

Motorola clearly has taken an early lead on what could be a huge
international market and could cut i1nto conventional international
long-distance carriers' business.

But John Pemberton, communications analyst with the Gartrer Group
in Stamford, Conn., said the competition, including American Telephore ¢
Telegraph Co., was not likely to remain idle in the face of the Motcrcla
challenge.

"We are talking about a potentially very large market," Femberton
said. "The competition 1s not going to remain far behind, 1 believe
that ATET is looking into an alliance with Geostar, which needs a
partner to compete against Motorola."

Pemberton alse did not rule cut the possibility of a business
alliance aimed at the European market and involving Ericsson.

Last year, Motorola generated cne-third of its $3.2 billion
revenuss from communications products.

upi 06-26-30 02:24 ped
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~AMotrrala Armounces Flams for orldwade Cellalar Fhore Syston
~“LaserGraphic(
~“By BART ZIEGLER=
~“AP Busimress kriter=

NEW YORK (AF) - Motorola v, anreoanced today plavs 3 Horde A
satellite-based phorne aystem that would allow the vza of poet il
teleph:ornes arcurnd the wrrld.

The system, called Iridium, e€nvisiconsg a rebwrek of 77
that wwinld recetve 23113 from hand-held telephomes resemhlinng
today's cellular phores,

The rew syztem would irnclude rural areas v forelgrn poants
are frequently ~cut of range <f convent tinal mellular secvices.
Motoresla expects full service to bhe available as soaon & 1300,

The satellites wiuld pass the calls arcund the gloha £ £he
interded recipiente. 1f the rociplrents have an Iridiwe phone,
would remaive the call directlyy othavwwise, the calls woaald = oogoee-
with a conmvertional, land~-bazed phone svstem to be compleoted. o
system alsc conld reach a user on a traditional land-bhassg el ol
system.

PChhat we have dorme iz put together a coneept that o a)lown,  for
the first time, perzornal commamications £a oo aryubere (o Yhe
world,'' saird Duwrrell W, Hillis, a Maotorola viece preaident whao
heads the effrt, :

Iridium would cost an estimated *& billion, which woudd ke
shared by Matorola anmd Four o five partrners, Hilliz aard. The
partnrere have not beery chosenr,

Ak}l ek

Hillis said Moataorala knows of no other similar system o Fhe
works,

Jahr Pembertor, am amalvzt with the resgarch five Cartnee oon
of Stamford, Comi., sa1d American Telephone & Taleqgraph Lo, 1

believed to be workinn on planes for a satellite-based collo) e
phone system that woauld ese bwues grant satellites Fivsd o o poro b oo
over the Earth. The Iridium catellites would arbit the plarnt

FPemharton said he was 1mpry ezsed wikhh Matoraola'ls plans arpet oo T
them achievable. However, he =aid he believed the =vstem woud rend
more than 77 satellites £o provide safficient capacit..,

The Iridium system, under development since late 1087, could bo
nsed t.v supplement conventiconal lard-hazed phones tn pations uhaes
that «ervice is poor or lacking capacity, such as 1 BEastern
Eurrnpe, Hillis said,

Iridium = named after the 77th element on the pericadic takl~
would not have the capacity to replace conventional cellular phons
system= in urhban areas, he =aid.

Mobvesla gaid it has signed agreements with three
nperators t-~ explore constructing the syvstem: Americar: HMobile
Satellite Lorp. of Washington, D.C., [ntarnational Maritrmeo
Satellite Nrgarnizatiorn of Londen, and Teleeat Mobile lnc, of fornad:,

Hilliz said thase threa groups may become partners and part
ownerae of Iridiam,

Motorala al=o zaicd it 12 negatiativn vith ather potentia)
partrers, (v lndinn Grear Beitaon s preoncipal phora comparn.,
Britich Telecmmnunicatione FLL, and orrganmzations arn fozsteaty o,

=ateallik.

Hong aeeg ast Tapar,
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MOTOROLA PLANS SATELLITE PORTARLE RHOME METUWOR
By Catherine Arnsgt

LOMDOM, June 24, Reuter - Matorola [nc <MOT.MR» announced
plans on Tuesday far a twe hillion dlr satell:ite network for
portable telephcnes that will allow subscrifers -0 make ang

receive cz2lls anvwhere in tha warld.

Callers usinrg the syzgtem will nat need t2 knnow the laozzaticon
of the perceon being called., but would Just dial the phone
number to be connected, :t said.

The network, which calls for 77 laow-arbit s3*tellites,
would expand service far beyond the cellular netwgorks now =2d.,
which mainly exclude rural areas, large bodies cof water and
airplanes.

MORE
Rtr 23:04 0Q&-2%-°0

MOTOROLA PLANS =2 LOMDON

It would also cpen up a much wider market for the Il1lincmis
based firm's own equipment. Motorola is currently *he world'sg
largest maker of mobile phones.

Motorola executives told Reuters in an interview tha* the
network, named Iridium, would tranamit calls to telephones the
same site as hand-held cellular phenes with small radio
antennae. rather than the bulky suitcase-size phones usually
associated with satellite transmission.

Cellular phones use radio towers to trarsmit calls in a
limited area known as a cell. As the user moves from cell o
cell, the call is transferred from radio tower to radis tower.

MORE
Rtr 23:05 Q6-2%-°0

MOTOROLA PLAMS =3 LOMDON

The Iridium system would work on the same principle, eucept a
cell would cover a much wider area hundreds of miles in
diameter. As the user changes cells, the call is transferred
from cone satellite to another.

Large, high altitude satellites cannot transmit to anything
as small as a hand held radioc transmitter, which is why
Motorola is planning a network of small, low orbit satellites.

Motorola said it plans tc start launching satsllites :in
1994 with full service starting by late 1996, Durrell Hillis,.
general manager of satellite communications at Motorola., said
the firm estimates Iridium would need 700,000 users to break
aven.

MORE
Rtr 23:05 06-2%5-90
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"l gon % ses any i1mpact ©HN profits.,” =Hillie e3
Motorgla e:cects =0 supply much of the eguipment £
system, offsetting capital °:penses.

Motorola also does not plan to be the operator of the
system. "be will bhe an eguity pariner 1n the cpera%tion but
others would run it," Hillis s2a:id.

Mo+a2rola has cigrned memoranda of understanding with fhe
London based Intermational Maritime Satellite Orgarniggtion
{(Inmarsat). American Mobile Satellite Corp.. Based in
Washington., and Telesat Mebile Inc. Of (Canacda to enplore
Jointly the potential of the networhk.

MCRE
Rtr 23:05 0&-23-90
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MOTOROLA PLANS =4 LONDON

"This system i1s designed to fill in the world's
telecommunications gaps.’” Hillis said. It would net have the
capacity to serve urban areas, so would not go head to head
with cellular providers.

But Hillis said it would be ideal foar Third World or
Eastern European nations who want to upgrade their
communications svstem gquickly without spending a lot on
ground-based transmitters.

Hillis saigd i+t will cost more than tweo billiom dlrs to
establish the network, but the company e:xpects tc share the
cost with four to five partners,

MORE
Rtr 23:085 0Q&-23-90

MOTOROLA PLAMS =& LONDON

Hillis said the cempany has alsc held discussions with British
Telecommunications Ple (BTY.L> and numerous other service
providerse.,

"We are going to sit down and loock at the feasibility issues
on a totally non-committal basis," I[nmarsat directoar general
Olof Lundberg told Reuters. Inmarsat is an intermnatiornal
cooperative with 3° member nations which provides
communications for ships and aircraft. Lundberg cauticned that
the techrnical and regulatory cbstacles to such a system are
considerable but satellite technclogy "is approaching the point
where it is realistic."

- MORE
Rtr 23:035 D&-25-90
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Lundberg said that such 3 syetem coule Sventyalls taw? 2ve- 3L
satell:ite communicRiions, 1 the menh century.,

"The costs CfF antry are very tagh, (he fFinansial, tochr:zal,
political barriors are cons:derahls, bhut the rewards are 3lzo
conesi1zerable.” he said.

Ar whe heart T-idium would he 77 zmall satellites, about
one metra 1 diramater, that would orbit the earth 3t 32 height
of 413 nautical miles,

Such low-arbit satellites uszually lose contact with theyr
target when they move tpo far away.

MORE
Rer 23:05 Q6-2%-90

MOTOROLA PLANS =8 LONDONM
But Motorola said the large number of satellites 1% plans would
ensure that esvery point on the earth’'s syurfate would be :n
continuous sight of one of- more of the satellites.
The satellites could be launched by a large variety of
space vehiclee, Hillis said, including the Pegasus racket cuned
by Crbital Sciences Corp. <CRBI.O> of Virginia.. h
REUTER T
Rtr Z3:0% 06-25-90



Burson-:Marsteller L

Rule

MOTOROLACMOT . N> EYRPECTS COMSORTINM TO FUND METWORK

MEW YORK, Jume 26, Reuter - Motorola Inc said it e:pect
conscrtium of Zountries and Zampanies <0 provide the po o
the 2.! b:1:1l12n dlrs needed to Fund the space portion of 1+
worldwide mobile telescommunizations netwark,

Moterala =2aid 1t 158 Funding the project’'s initial
develcopment bu+t that it plang %o zontributez enly 200 mln 2lerg
of the eetimated 2.3 billion #Alr cost of the system.

"If members of the spare consortium subscribe to +thig, . . we
will play no role" said Jotm Mitchell, Meotorcla's vice
chairman, at the announcement of the planned netwrrl here.

MORE
Rtr 11:32 06-26-°90
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MOTOROLACMOT N> EXPECTS =2 NEW YORK

Motorela currently has agreements from three =3t=7lxte
organizations to explore the potential of such a2 network., Ik
has no ocutsicde financial commitments ye+, it said.

Motorola currently slans to manufacture the equipment but%
Mitchell said the company is prepared to take an equity stake
in the project if necessary and put up 20 pct of the monay
needed to pay for the space portion of the nstwork.

"We will put up as much as 20 pct if it makes sense,” he2
said. '

The planned network would allow cellular phone servicsz in
remote areas through the use of low-orbit satsllztss.

REUTER ‘;_- R
Rtr 11:34 06-24-°0



